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L. (10%)  is a function of = and satisfied:

&y
[F_!E + lﬁy = 0, {l)

yln) = dyjdz(r) = 1.
Please calculate the solution y(z).

2. Laplace transform and inverss Laplace trapsform

(2} (5%) Find the Laplace transform of 24

{b) {5%) Find the inverse Laplace transform of IR

P F LN

{¢) {10%) Find the solution of the givon linear ayatem

%}‘—3‘3—’:+%+2w-y=0,
SR -2zty=0, (2)
2(0) = 0, (0} = ~1,2{0} = 0.

3. Conalder the following differantial squations:

SN @)
‘:‘}2 = Br + 4y
(a} {6%) Find the eigenvalues of
-5 -1
8 4
() {10%) Assume that the two elgenvalnes you get are v and oy, prove that
) = Ca™t + et (5)
wit] = Cag™t 4 Oyt

are the general solutiona of the differsntial equations if O = =B and Oy = =L,

@A R

nE,

R




BN RARN - —RE BRI ABSRES

FRAL: _AxmAEsm Fae  BH: . _BABE # 2F 2 4H

4. (10%) On the x-y plene, calcylate
f = ydr — ydy,
o
where ¢ ig the straight line between (-2, 3} and {1,1)

B F=-fxi+yj-zk
(8} (5%) Caiculate the Divergent of the vector F, that is, VF

{t (10%) Prowe that
[hwe=[ [

where V is the volume connected by the paoints: {0,000, (1,0,8), (0,1,0) (0,0,1), (1,1,00,
(1,01}, (0,11}, (1,1,1) and & ia the surface of this volume.
6. v is a function of z and satisfied:

@y dy
LRl T & ? Ry =
¥ &z hd:.r @ -y =0, (6}
Aszume that
¥=I2, &zt (7

{a) (5%) Show that r =2+ /6
I:]]} {5%:] 0 = @3 = Uz = .. ={I¢,+1=U

{e) (5%} Prove that
_an“
mrrn+ rﬂ-— 1) -2 @

By =

7. Beta Fanction is defined by

Bls,9) = | Ll - gty (9)
where 2 >0, y > 0.
{a) (3%) Prove that B(z,y) = Bly,z)
(b} (5%} Bhow that B(z, ¥) = [* 25in® ! (8] cos™- (§)do
{(Hint: assume t = sin®(0})
{ch (5%} Prove that
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